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Introduction
While general tax collection has been on the rise in recent years across Latin America, personal income taxation remains below the international norm. For example, the average Latin American country collects 5 percentage points of GDP less than what would be expected given its level of economic development, which tends to be one of the determinants for implementing a tax that requires self-reporting and enforcement technologies. As shown in Figure 1 , every Latin American country lies below a simple regression line relating personal income tax revenues and the level of development, measured by per capita GDP at the beginning of the period. 1 Given that the most standard economic determinant cannot explain this finding, could the answer lie in political factors?
Figure 1. Personal Income Taxes (PYT) and Development
Source: Authors' compilation based on data sources described in Appendix.
A natural starting point is to look at the role of the political regime. After a long history of democratic interruptions and the beginning of the third wave of democratization during the 1980s and 1990s, scholars and pundits alike expected that the transition to democracy would increase pressures for the mobilization of revenue drawn from taxes on income, which in principle should be more progressive than other forms of collection such as indirect taxes.
According to the classic median voter model of redistributive politics (Meltzer and Richard, 1981) , in a context of high inequality and democratic decision-making (as is the case in contemporary Latin America), 2 it is expected that a relatively poor median voter would demand relatively higher taxation on the wealthy in order to bring about income redistribution. 3 However, contrary to these expectations, the empirical evidence shows that democratization has not been accompanied by large increases in income taxation across the region (Wibbels and Arce, 2007; Profeta and Scabrosseti, 2010) . On the contrary, indirect taxes, which do not necessarily fall more heavily on the rich, have gained even more momentum in spite of substantial increases in democratic scores across the region over time. For example, Figure 2 shows that, while how much average taxes on goods and services (GSS) have converged between Latin America and the OECD, personal income taxes have remained far apart.
That a majority of citizens in the region perceive the income distribution to be unfair or very unfairmore than 60 percent in every country except Venezuela (Figure 1 in the Appendix)-and that they also tend to favor redistributive policies ( Figure 2 in the Appendix) would initially seem to support the theoretical arguments that link democracy with greater income redistribution. 4 The "inertia" of personal income taxation is even more striking if one considers earlier time periods: the share of personal income taxes in total tax revenue or GDP has changed very little over the last thirty years in developing countries in general (Bird and Zolt, 2005) .
Figure 2. Evolution of Taxation across Regions
Taxes on Goods and Services (%GDP)
Taxes on Personal Income (%GDP)
Source: Author's compilation based on data sources described in Appendix.
Multiple hypotheses have been proposed regarding why these policy trends have persisted despite substantial political regime changes in the region. These explanations are based on an understanding that the assumptions behind the more stylized models linking inequality, democracy, and redistribution do not necessarily hold in reality. 5
This paper illustrates an instance where the details of political institutions matter for economic outcomes. In particular, we show how legislative malapportionment, denoting a discrepancy between the share of legislative seats and the share of population held by electoral districts, serves as a tool for elites to preserve their economic interests in a democracy by introducing bias in political representation. Because over-represented districts tend to be dominated by parties aligned with the elite, at least across Latin America (Bruhn, Gallego and Onoratto, 2010) , we argue that these groups are able to block attempts at introducing progressive taxes in the legislative arena and thus safeguard their economic interests.
One of these explanations relies on the fact that the choice rule in the median voter models is always simple majority, thus treating "democracy" as a homogenous political institution. However, democratic regimes come in different forms, with different constitutional arrangements and institutions, a fact that warrants a more detailed look at the specific characteristics that determine the transformation of preferences into policy decisions. In fact, certain details of political institutions may even bias political representation against the interests of a majority.
6 5 See Machado (2008) for a review of some of these explanations.
As a consequence, we 6 Of course, the elite can influence democratic decision-making by undertaking several other forms of collective action, such as lobbying, vote-buying, or threats of violence and the disruption of economic activity. In highlighting expect legislative malapportionment to negatively affect the share of personal income taxes in GDP. Thus, this paper shows how legislative malapportionment enables rich elites to have a disproportionate influence on democratic politics relative to their numbers.
If the degree of malapportionment were a completely exogenous variable, while it might provide an additional explanation for the composition of government revenues, it might not help to advance alternative explanations for the puzzling lack of a positive relationship between higher inequality and personal income taxes. However, political institutions such as legislative malapportionment are endogenous to prevailing background conditions at the time of the constitutional convention, or during transitions to democracy. As such, this paper not only assesses the economic consequences of malapportionment, but also offers a political economy rationale for its emergence, which provides an additional explanation for the puzzling relationship between inequality and levels of fiscal redistribution. Moreover, the paper also specifies an additional channel behind the relationship between elites, political power, and economic outcomes (Acemoglu and Robinson, 2006 and .
At many times in Latin America's twentieth-century, political leaders have undertaken institutional reforms to increase malapportionment for politically strategic reasons (Snyder and Samuels, 2004) . Groups holding political power at one point in time have strong incentives to manipulate political institutions in order to protect their economic interests in the future. The incentives for manipulation are stronger, we argue, the higher the level of preference heterogeneity or polarization, that is, the larger the gap between different groups' ideal policies.
One important source of heterogeneity is the level of asset and income inequality in society. 7
While we have motivated this paper from the puzzling evidence coming from Latin America, the empirical regularity between malapportionment and personal income taxation seems to cross beyond its borders. As presented in Figure 3 , the relationship between higher malapportionment (MAL) and lower personal income taxation (PYT) seems to hold across regions.
an "institutionalized" (or de jure) form of participation, such alternative political technologies (see Scartascini and Tommasi, 2009 ) remain outside of the scope of this paper. 7 Glaeser (2006) and Bértola (2011) summarize the existing evidence and the state of the discussion on the impact of inequality on political institutions.
Figure 3. Legislative Malapportionment and Personal Income Taxes (% of GDP)
Consequently, based on a panel dataset of more than 50 countries (including 17 in Latin America) between 1990 and 2007, this paper presents three main findings, one regarding the origins and the rest regarding the consequences of malapportionment. First, we show that economic disparities are a significant driver of political representation bias: levels of legislative malapportionment are significantly higher in countries characterized by more unequal distributions of wealth and income. Secondly, we provide empirical evidence showing that legislative malapportionment tends to be accompanied by relatively lower levels of personal income taxation in GDP. Finally, we show how legislative malapportionment conditions the positive relationship between economic development and fiscal reliance on income taxes: the higher the level of malapportionment, the weaker the effect of changes in per capita income on personal income taxation. Overall, our findings point out to the relevance of institutional choices in explaining why income taxation remains low in many developing countries, despite periods of high growth rates and political regime changes (e.g., democratization).
Our paper is related to several strands of recent research in political economy. By exploring the economic determinants of legislative malapportionment, our paper contributes to the emerging literature on the endogenous choice of constitutional features (Aghion, Alesina and Trebbi, 2004; Trebbi, Aghion and Alesian, 2008; Ticchi and Vindigni, 2003) . Secondly, we contribute to the study of the economic consequences of democratic institutions. Previous work on the subject has mostly focused on "macro" constitutional features such as differences between dictatorship and democracy (Perotti,1996; Boix, 2001; Mulligan, Gil and Sala-i-Martín, 2004) , or variations within the democratic camp, such as basic differences between forms of government (Persson, Roland and Tabellini, 2000) and electoral rules (Lizzeri and Persico, 2001; Milesi-Ferretti, Perotti and Rostagno, 2002) . 8 We extend this line of research by exploring the consequences of "micro" level institutions, such as legislative malapportionment, on tax structure. Thirdly, we draw on recent work specifically on the effects of malapportionment in Latin America. Bruhn, Gallego and Onoratto (2010) provide empirical evidence that overrepresented areas are more likely to vote for parties aligned with the elite. We build from this paper in presenting legislative malapportionment as an institutional device that biases the policy process in favor of some economic actors at the expense of others. Fourth, it provides a specific institutional channel to explain how inequality affects taxation in developing countries, building on previous work that has tried to explain differences across the Americas (e.g., Sokoloff and Zolt, 2006) . Finally, our paper speaks to a relatively recent research agenda on the political economy determinants of fiscal capacity Persson, 2009 and Cárdenas, 2010; Cárdenas and Tuzemen, 2010) . In this line of theoretical and empirical research, income inequality plays an important role in the development of fiscal capacity, understood as the state's ability to extract tax revenue from the public in general, and from broad tax bases such as income and consumption in particular (Besley and Persson, 2011, p. 6) . According to these accounts, income inequality emerges as a key determinant of under-investments in the extractive role of the state: if there can be one of two groups in power, a more unequal income distribution cuts investments in fiscal capacity only when the "elite" has a hold on political power. 9 8 See Persson and Tabellini (2003) for a well-known empirical application of work on this area.
While Besley
and Persson, as well as extensions of this work such as Cárdenas, assume implicitly that economic and political power go hand in hand, the specific mechanisms through which the distribution of economic power (inequality) translates into political power remain unexplored.
We thus contribute to this emerging field by specifying an institutional channel (e.g., legislative malapportionment) that links (high) inequality to (low) fiscal capacity investments across democratic regimes.
The paper is organized as follows. Section 2 reviews previous literature on malapportionment, highlights one of its main limitations and pushes forward a fresh perspective on the subject based on recent work. Section 3 presents the argument and the testable hypotheses that derive from it. Section 4 presents the empirical analysis, divided in two parts: a crossnational study of the economic determinants of legislative malapportionment, and a panel analysis of the taxation correlates of biased political representation. Section 5 concludes. In support of our argument we present historical evidence from Argentina and Chile showing that elites have been favored by the choice of electoral rules during democratic transitions.
Related Literature on the Origins and Effects of Legislative Malapportionment
Most of the theoretical and empirical work on legislative malapportionment originates from studies with a focus on the workings of federal systems. These studies share a common question:
how does the organization of political representation condition the economic outcomes of federations? 10 A malapportioned chamber is characterized by the discrepancy between the shares of legislative seats and the shares of population held by geographical units (Samuels and Snyder, 2001) . The introduction of malapportionment increases the weight of some districts, which gives them additional leverage in the policymaking process. As such they are better able to protect their specific interests, and also to distort public policy in their favor (Dragu and Rodden, 2009 ).
For example, there is ample empirical evidence showing how malapportionment produces a bias in the allocation of public expenditures to the benefit of overrepresented territories, in a wide range of regional contexts: the United States, (Lee, 2000; Ansolabehere, Gerber and Snyder, Those who focus on legislative malapportionment argue that this feature of the electoral system is key to understanding the structure of political representation, and thus, the logic of the national policymaking process, the distribution of bargaining power between provinces or states within a federal system and in turn, policy outcomes (Beramendi and Díaz Cayeros, 2006) .
2002)
, Latin America (Gibson, Calvo and Falleti, 2004) , Japan (Horiuchi and Saito, 2003; Hirano, 2006) and the European Union (Rodden, 2002) , to cite a few examples. 11
Legislative overrepresentation has usually been justified in the upper chambers of federal polities that represent territorial units on an equal basis, regardless of population. After all, many federal systems are characterized by large regional asymmetries between subnational units, and institutional devices such as strong bicameralism there is a consensus in the literature regarding the positive relationship between overrepresentation and public expenditure bias, such allocation distortions do not always correct for regional asymmetries by reducing inter-regional inequalities, nor do fiscal transfers actually achieve inter-personal income redistribution. Indeed, the empirical evidence available shows much variation in this respect: while some federations enjoy highly progressive inter-regional redistribution schemes, in others intergovernmental grants achieve little redistribution (Rodden, 2008) . Thus, to the extent that the level of malapportionment is not perfectly correlated with inequality, or some other objective indicator of relative need at the district level, then the bias in public spending generated by overrepresentation could actually be regressive and exacerbate preexisting regional or inter-personal disparities. 12 In fact, it is important to note that only in a minority of federal countries are relatively poor districts overrepresented: some even overrepresent the wealthy, and others simply display no pattern (Dragu and Rodden 2009 ). 13 socio-economic characteristics of electoral districts as justification for bias in political representation encounters difficulties when faced with the actual policy outcomes of legislative malapportionment.
However, some of these outcomes could be rationalized by incorporating into the analysis an often-neglected dimension: the political characteristics of overrepresented electoral districts, that is, the parties or groups that dominate in such electoral arenas. This is the approach taken by Bruhn, Gallego and Onoratto (2010) in their analysis of the institutional and policy consequences of legislative malapportionment in Latin America, and the one that we follow in building our own argument in the next section. The authors show that citizens in overrepresented districts are more likely to vote for parties close to pre-democracy ruling groups (e.g., the elite) and have systematically lower levels of political competition. Based on this fact, they use panel data for 11 Latin American countries to show that higher levels of malapportionment make democratic consolidation more likely to occur at the national level, and argue that this is because the bias in political representation created by malapportionment helps safeguard the interests of the groups that held power before the transition (which in turn reduces incentives for blocking the transition in the first place).
In building our argument (next section), we draw from the approach in Bruhn, Gallego and Onoratto (2010) and focus on the political features of electoral districts (e.g., which parties or groups dominate in overrepresented and underrepresented areas), rather than its socioeconomic characteristics that are often highlighted by the federalism perspective. However, we depart from Bruhn et al. in three main ways. First, we explore some background economic conditions that make malapportionment more likely to occur. Secondly, we go beyond Latin America and focus on a broader sample of cases. Finally, we look at the consequences of malapportionment in a different policy area: personal income taxation. 14
Inequality, Biased Political Representation, and Taxation
Suppose a society where assets and income are distributed very unequally and which is politically organized through a non-democratic regime. There are two groups in this society: the elite, and the masses, and whoever is in power gets to decide economic policy (e.g., taxes). For example, under dictatorship, an elite (the minority) holds political power and puts forwards its preferred economic policies: low taxation on the wealthy. While ideological reasons could play a role, the reason these two groups disagree about the political regime is basically material: each constitution has distinct redistributive consequences (Acemoglu and Robinson, 2006; Boix, 2003) . Now suppose that for some exogenous reason (e.g., war, economic shock), the regime has to democratize: the elite calls for elections in order to let citizens implement their optimal policies (e.g., taxes on the rich). While in the classical median voter framework this situation is one where the poor hold all political power and set their preferred tax rate, it is also possible to think of other scenarios. Following Acemoglu and Robinson (2008) , the elite can build a democracy with biased political representation, where this group holds proportionally more political power than their population share. A transition to a democracy of this sort is more likely to occur whenever the elite has vested economic interests that are potentially threatened by the policies preferred by the masses in the new democratic regime, that is, in a context of preference polarization, meaning a bigger gap between the (tax) policy bliss points of the median voter and the elite.
Under what conditions is preference heterogeneity more likely to emerge? The level of asset or income inequality in society is an important predictor of how polarized this society will be: as median and average income diverge, the higher the incentives for the masses to vote on taxes targeted at the elite (e.g., personal income taxes) and thus, the more likely the elite will fear that the poor will "soak" their wealth in democracy. On the contrary, the lower the level of inequality, the more likely the preferences of citizens and the elite to converge on less confiscatory tax rates.
In sum, for an elite interested in protecting its economic interests under democracy, a context of high inequality provides the motive to bias political representation during the transition. While malapportionment could naturally arise from demographic shocks (e.g., migration or changes in the size of the overall population) over time, self-interested elites can also manipulate legislative apportionment in their favor. 15 majority, legislative malapportionment (sometimes even enshrined in the constitution) serves this purpose. Thus, reforms to increase malapportionment can arise for politically strategic reasons:
groups holding political power at one point in time have strong incentives to manipulate political institutions in order to protect their economic interests in the future. Given the above, it therefore seems unlikely that malapportionment is exclusively the result of "natural" phenomena such as internal migration. Our first hypothesis, on the strategic origins of malapportionment, is thus:
H1. Higher levels of asset and income inequality should be associated with higher levels of legislative malapportionment.
In this way, we can view malapportionment as a device that the elite can employ to bias political representation after a transition to democracy. Many constitutions explicitly state that electoral districts should have the same share of lower house representatives as their respective share of the national population in order to guarantee the legal equality of each citizen's vote.
However, this principle does not always hold in practice, and consequently the lower houses in many countries are malapportioned (Samuels and Snyder, 2001) . This is particularly true for Latin America, a region that on average holds the highest levels of legislative malapportionment in a sample of 78 democratic regimes. As documented in several case studies, and as we expand upon later, the military dictatorships in Argentina and Brazil redistributed seats in the lower house just before the transition to democracy (1983 in Argentina, 1982 in order to over-represent conservative areas (Snyder and Samuels, 2004) . A similar story can be told in Chile during the Pinochet regime (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) and the crafting of the 1980 Constitution. Before
Chile transitioned to democracy, the electoral system (along with other key political institutions) was redesigned to guarantee the over-representation of areas where conservative parties dominated (Londregan, 2000; Bruhn, Gallego and Onoratto, 2010) . Therefore, even after a country formally transitions to democracy, economic policies can still be shaped by the elite's preferences since malapportionment increases the number of seats for parties aligned with the elite (Bruhn, Gallego and Onoratto, 2010) , and thus offers an institutional veto point or leverage to protect its specific interests in the policymaking process.
A highly salient policy area where the material interests of all actors are confronted is over the design of tax systems, which have important redistributive consequences. By overrepresenting districts where elites are dominant, we argue that the legislative arena is the space where elites can block redistributive attempts by the majority to increase personal income taxation. Thanks to over-representation, elites can exercise their veto power and keep personal income taxes at lower levels. Thus, our second hypothesis, on the policy consequences of malapportionment, can be summarized as follows:
H2. Higher levels of legislative malapportionment should be associated with lower shares of personal income taxation in GDP.
Finally, it is important to explore how legislative malapportionment interacts with other basic parameters of the economy that affect the evolution of tax structures. A natural candidate for consideration is the role of income. It is often assumed that as countries develop, governments are able to diversify and expand their tax bases as well as increase their administrative capabilities for tax collection, leading to higher shares of income taxation in the total tax mix. Thus, all else equal, it is often taken for granted that richer countries will choose to have greater fiscal capacity (Besley and Persson, 2011, p. 59) .
However, there is nothing inevitable about this proposition, as it depends on the value of other (especially political) parameters that affect tax decisions. Thus, this simplistic view neglects the role of political institutions in shaping or conditioning the effects of the development cycle on tax structure. In particular, we argue that while economic development may provide countries with the capacity to raise taxes from the rich, this does not mean that countries will use this capacity to the fullest extent. Under some conditions, the incentives to invest in raising revenue from particular income groups may be diminished. We explore how the structure of political representation affects these investment decisions. If overrepresentation allows certain groups to impose their policy preferences (e.g., elites block reforms to increase higher personal income taxes) then political institutions can prevent the "normal" evolution of tax systems from taking place, as countries transition from one development stage to another. Thus, to account for context conditionality in the empirical analysis, we introduce a third and final hypothesis:
H3. The relationship between economic development and personal income taxation is
conditional on the structure of political representation, as measured by levels of legislative malapportionment.
Evidence
This section presents the empirical tests of the tree hypotheses presented in Section 3. We first explore cross-nationally the relationship between the distribution of wealth and income and the degree of political representation bias in democracies. We then use time-series cross-sectional analysis to explore the economic consequences of legislative malapportionment by looking at the political determinants of personal income taxation.
From Inequality to Malapportionment
This sub-section presents empirical evidence using both: i) a simple OLS specification linking the current level of legislative malapportionment to asset and income inequality in previous periods, and ii) an instrumental variable (IV) approach to deal with potential endogeneity problems.
Legislative Malapportionment
A country j's overall level of lower house MAL is computed as:
such that s i denotes the share of seats of district i and v i the share of population of district i. A score of x% in the MAL index means that x% of seats are allocated to districts that would not receive those seats in case of perfect apportionment. This measure provides an index of MAL at the country level and is available for 78 countries during one point in time in the 1990s (Samuels and Snyder, 2001) . Given that the distribution of this variable is highly skewed to the right, MAL enters in logged values in the regressions below. While at the moment we lack panel data on levels of malapportionment for a large sample of countries, it is important to note that this institution offers a high degree of persistence or stability, especially in developing countries and recent democracies, such as those of Latin America (Snyder and Samuels, 2004; Bruhn et al., 2010) .
Asset and Income Inequality
To measure asset inequality, we rely on an indicator that measures the distribution of agricultural property, which is calculated through the area of "family farms" as a percentage of the total area of holdings (Family Farms). According to Vanhannen (1997) , family farms are defined as those that provide employment for not more than four people, including family members. This criterion is not dependent on the size of farms. These are holdings that are mainly cultivated by the holder family itself. Therefore, a higher number on this index indicates less land inequality. The share of "family farms" in total landholding area, which is a figure available for many countries as far back as 1858, has been the preferred indicator of land inequality in much of the existing crossnational research (Vanhannen, 1997; Boix, 2003; Ansell and Samuels, 2010) .
To measure income inequality in a more contemporary period, a Gini index is used, computed as the average of two data points: the observation closest to 1980 and the observation closest to 1990 (Income Inequality). When only one of the two years is available, only that year is included. 16
Controls
To control for the effects of other variables, we included the two independent variables that Samuels and Snyder (2001) showed had a significant effect on the degree of legislative MAL in their study. They include a dummy variable for single-member district (SMD) systems, and a dummy variable for Latin American countries (LATAM). Finally, we also control for having a federal organization of the political system (FED), as these countries are more likely to show higher levels of MAL in the lower as well as the upper chamber. 17
Results
Table 1 presents results from regressing the level of lower chamber legislative MAL (in logs) on our measures of asset and income inequality (in logs) and controls. 18 Before discussing the main findings, it is important to note from the outset that we use measures of asset and income inequality variables before the 1990s so that they can be viewed as predetermined at the point at which we measure legislative malapportionment (mid-1990s) . While this does not guarantee that the independent variables are not correlated with the error term, it certainly makes this problem less likely. 16 Source: Persson and Tabellini (2003) , based on Deninger and Squire (1996) . 17 The source for both SMD and FED is Samuels and Snyder (2001) . 18 For space considerations, we only report family farms coefficients at six points in time (results using the complete family farm data are available upon request).
Table 1. Economic Determinants of Legislative MAL (OLS estimates)
In line with our theoretical expectations, in countries with lower levels of asset inequality (or higher shares of family farms in total agricultural landholding), the discrepancies between seats and populations are not large. Moreover, in the last column (7), we introduce a measure of income inequality and find that levels of legislative MAL are significantly higher in countries with more unequal income distributions. This last result is consistent with Horiuchi (2004) who focuses on a larger sample of countries, and Ticchi and Vindigni (2003) who show how income inequality is correlated with other types of electoral rules that, along with legislative malapportionment, tend to bias political representation (e.g., majoritarian systems). Finally, it is also consistent with recent findings in Rossi (2011) that show how the original land distribution affects political power later on.
However, one wonders whether the results presented so far are subject to a reverse causality problem: that income inequality is an endogenous variable in general, and to the level of malapportionment in particular. To deal with this issue, we follow Easterly (2007) and use his measure of factor endowments as an instrument for income inequality: the exogenous suitability of land for different types of crops (wheat versus sugarcane). The "wheat-sugar ratio," defined as LWHEATSUGAR=log [(1+share of arable land suitable for wheat)/(1+share of arable land suitable for sugarcane)], captures the idea that some land endowments lent themselves to economic activities featuring economies of scale in the use of slave labor (e.g., sugar cane) and thus were historically associated with high inequality, while others lent themselves to commodities grown on family farms (e.g., wheat ), which promoted the growth of a large middle class and therefore, low structural inequality (Engerman and Sokoloff, 1997) .
With these preliminaries, the next step is to assess the effect of income inequality on malapportionment using the wheat-sugar ratio as an instrument. As shown in Table A .1 of the Appendix, the first-stage regression has reasonable explanatory power (R 2 = 0.37) and presents a highly significant relationship between the wheat-sugar endowment ratio and our measure of income inequality. In addition, the estimated IV coefficient indicates that a one standard deviation increase in the measure of income inequality is associated with more than two-thirds of a standard deviation change in the level legislative malapportionment, an economic impact that is twice as large as the OLS estimate reported in Table 1 .
Case study evidence from Latin America helps to place the above cross-country regressions in historical context. As documented in Snyder and Samuels (2004) , the period just before the democratic transition was a key institutional moment in which outgoing elites attempted to manipulate political institutions and bias political representation in their favor across a number of countries. 19 19 "In all three cases-Argentina, Brazil, and Chile-malapportionment seemed to increase the representation of less developed, more rural areas that tended to send conservative representatives to the national legislature" Snyder and Samuels (2004, p. 150 ).
The most salient example is perhaps that of Chile, with the legacy of the 1980 Constitution left behind by Pinochet and the establishment of "undemocratic enclaves" that reduced the issue space for certain areas of policymaking during the 1990s (Siavelis, 2000) . 20 A plebiscite to determine whether or not Pinochet would continue in power was held in October 1988. Even though Pinochet lost the referendum, less populated areas were much more likely to support the status quo than the metropolitan regions including Santiago (Figure A.3 in the Appendix). In fact, in the eight more densely populated districts belonging to the Metropolitan region, the percentage of "Yes" votes was only 36 percent, well below the national level of support for the military regime (44 percent). While the results of the plebiscite forced Pinochet to step down from office, the positive correlation between district size and opposition to the regime was taken into account by the outgoing elites when designing the electoral map for the upcoming democratic system (Siavelis, 2000; Rojas and Navia, 2005) . Provided with information about electoral strongholds and sources of weak support from the referendum, the military junta re-drew the districts after the plebiscite and settled for an electoral system including 60 districts for Lower Chamber elections with a uniform district magnitude (M=2) in the law of 1989. Consequently, it has turned out to be that the vote share in favor of Pinochet during 1988 is a fairly good predictor of the level of malapportionment at the district level after the transition to democracy, when measured at two different time periods that correspond to the timing of the last pair of national censuses ( Figure A.4 in the Appendix).
Perhaps less well known is the story behind the design of the electoral map during the late 1980s to which we now turn. 21 Far from unintended, the design of the electoral map reflected an insurance strategy followed by the military elite to secure representation of the authoritarian regime's political heirs (e.g., right-wing parties such as the Unión Demócrata Independiente and Renovación Nacional) in the newly democratizing system (Navia, 2003). 22 Similar strategic concerns permeated the manipulation of electoral rules in Argentina, a federal democracy where electoral districts conform to provincial boundaries, during the twentieth century. Starting from moderate levels of malapportionment, Argentina's Congress has 20 Some of these features, like the "institutional senators" feature, were removed from the constitution in the reform of 2005. 21 To measure malapportionment at the district level, we use the ratio between the share of seats and the share of population of each district. Values greater than one denote overrepresentation of district, and the opposite is true for values smaller than one. 22 Rojas and Navia (2005) show that after 1999, there is no longer a positive correlation between a district's population size and the electoral strength of the Concertación, the center-left coalition. See also Zucco (2007) . become one of the world's most malapportioned legislatures. 23 Ever since the creation of eight additional provinces out of formerly national territories during the presidency of Juan Domingo Perón (from 1951 to 1955), both democratic but mostly authoritarian rulers have manipulated malapportionment in the lower chamber for political purposes. For example, the military juntas of 1966-1973, and 1976-1983 , raised the minimum number of deputies per province from 2 to 3, and from 3 to 5, respectively, regardless of population size. In a logic similar to that of Chile, the goal of the junta was to use malapportionment to over-represent conservative tendencies (characteristic of the underpopulated hinterlands dominated by regional bosses) at the expense of the country's urban core. As such, they gave additional representation at the national level to those provinces that were managed by a strong conservative (and undemocratic) provincial elite, which generated a strong negative correlation between malapportionment and the degree of democracy in the provinces today (Figure 4) . 24 Again, we observe a pattern in which outgoing military rulers increased malapportionment just before the return of democracy in order to further their political goals ( Figure A .5 in the Appendix). 23 Argentina's malapportionment at the beginning of the century was roughly equal to today's median level of malapportionment. Nowadays, according to Samuels and Snyder (2001) , the Argentine Senate ranked highest on a scale of territorial overrepresentation among the world's upper chambers, and out of a total of 78 lower chambers, the Chamber of Deputies made it in to the top 20 list of most malapportioned legislative arenas. 24 The index of subnational democracy compares levels of political competition in the provinces: lower scores are assigned to provinces characterized by fewer effective number of parties (e.g., 1), executive dominance over the legislature, etc. (Gervasoni, 2010) . In sum, case study evidence from a relatively unequal region of the world such as Latin America shows us how pre-democratic elites have manipulated political institutions in general, and legislative malapportionment in particular; in the hope of having the opportunity to veto reforms (or at least have a stronger voice in negotiations) in the legislative arena that would adversely affect their economic interests after the transition to democracy. Having shown that the normative ideal of "one person-one vote" is usually violated more in countries with larger asset and income disparities, the next section discusses the economic implications of legislative malapportionment through the lens of personal income taxation.
From Malapportionment to Personal Income Taxation
This subsection uses panel taxation data (1990-2007) to explore the economic policy consequences of legislative malapportionment.
Dependent Variable
Drawing on tax data from IDB, OECD, ADB, and Keen and Mansour (2009) , we use central government revenue from personal taxes on income (PYT), as a percentage of GDP, to capture the ability of governments to extract revenue from wealthy social groups. The panel covers the period between 1990 and 2007.
Controls
Based on previous analysis on the size and composition of government revenue, the baseline specifications include the following controls (see Appendix for summary of data sources): 25 -GDP per capita, in log (INCOME). Low levels of development tend to be one of the key constraints for collecting personal income taxes, which is a tax that requires self-reporting and enforcement technologies. Per capita income indicates the availability of resources to be taxed, as well as the existence of administrative capabilities for collecting taxes: at higher levels of per capita income, economies tend to be more monetized and less informal, making it easier for the government to collect taxes on income (Cheibub, 1998 ).
-Fuel exports as a percentage of exports (FUEL). In the presence of fuel exports (e.g., oil), government incentives for collecting private income from citizens may be reduced.
-Trade (exports and imports) as a percentage of GDP (TRADE). As a measure of the relative importance of foreign trade, the GDP share of imports and exports indicates the presence of a tax handle that may reduce incentives to collect other types of taxes. 26 -Population 65+ (OLD). As a driver of government spending (pensions), demographic composition may affect government's capacity to tax specific sectors of the population.
-Income Inequality, measured in terms of Gini coefficients constructed from gross (pre-fisc) income figures (INEQUALITY). As reviewed above, in the classic median voter model inequality introduces pressure to increase revenue from personal income taxes.
-Ethno-linguistic fractionalization (ELF) . As a measure of polarization, we include an index of ethnic fractionalization containing information about the identity and size of ethnic groups and measuring the probability that two randomly chosen individuals will belong to different groups (Alesina et al. 2003) .
According to Besley and Persson (2011) , ethnic heterogeneity should reduce incentives to invest in fiscal capacity.
-Total central government tax revenue, as a percentage of GDP (T.TAX).
-Regional dummies (when appropriate, in some specifications).
-Country and time fixed effects (when appropriate, in some specifications).
Results
Table 2 presents baseline results from two different estimation procedures. Columns 1 and 3 present results from using only between or cross-sectional variation in the data: an OLS regression of the mean value of the dependent variable on mean values of the independent variables (between estimator). Columns 2 and 4 presents results from an OLS regression that accounts for the complex error structure in the data: that is, an estimation including panel corrected standard errors (PCSE) that assumes an AR (1) error process. 27 While columns 1 and 2 cover the whole sample period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , columns 3 and 4 restrict the sample to the 1990s only, the period for which the legislative MAL figures were created. 28 27 To control for the passage of time in this estimation, we de-mean the dependent variable by year. 28 Before discussing results, a word of caution is necessary given the potential endogeneity and simultaneity problems that affect the following estimations. To address these potential problems, in estimations (not shown) some of the controls (like income inequality) enter in lags. The basic results that we discuss next do not change after accounting for these issues (results available upon request).
Table 2. Time-Series Cross-Sectional Analysis of Personal Income Taxation
As expected, the effect of income per capita on the share of personal income taxes in GDP is positive and statistically significant. Depending on the model at hand, the size of the coefficient implies that a one standard deviation in real per capita income is associated with an increase of up to about 2.4 percentage points in the share of income taxes in GDP. However, note that the level of legislative malapportionment pulls in the opposite direction from wealth: a one standard deviation change in the level of MAL leads to a reduction of about half a percentage point of GDP in the share of income taxes. Given that in Latin America during the sample period the mean share of personal income taxes in GDP is only 1 percent, the size of these coefficients is not negligible. This result is consistent with our theoretical expectation about the policy consequences of legislative malapportionment and confirms Hypothesis # 2.
Given the above patterns, Table 3 presents results from adding an interaction term between income per capita and the level of MAL for both the full sample (1 and 2) and restricted sample (3 and 4) using the same estimation methods as above. The question we want to answer here is if, in addition to dampening the levels of personal taxation, high malapportionment could also affect the rate at which personal income taxes grow with economic development. Finally, column 5 presents results from only using within or temporal variation in the data, that is, a regression including country fixed effects, as well as year fixed effects to control for the passage of time and the impact of jointly trending variables (such as is the case with per capita income, the share of old people, and the dependent variable). 29 In this last specification, we restrict the sample period to the 1990s, the period for which the legislative MAL figures were created. 29 Note that in column 5, the coefficient on MAL is missing because of collinearity with the country fixed effects. This is also the case for the other time-invariant variables in the dataset (e.g., ELF).
Table 3. Interaction Effects between GDP per Capita and Legislative MAL
In all specifications, the interaction term between the level of MAL (in logs) and income per capita is introduced to capture the notion that the effect of GDP on taxation is conditional on politico-institutional factors. Several interesting findings emerge from this table. First, and in line with Hypothesis #3, note that the coefficient on the interaction term is negative and statistically significant, suggesting that higher levels of legislative MAL tend to dampen the positive impact of income per capita on fiscal capacity. Using the coefficients from Model 2, Figure 4 displays the marginal effect of income per capita across the range of values of legislative MAL with 95% confidence intervals around these estimated effects.
Figure 4. Marginal Effect of INCOME, with 95% Confidence Interval
As before, the impact of GDP per capita on personal income taxes is always positive. However, as shown by Figure 4 , the marginal effect of economic development on the share of income taxes in GDP decreases for each unit increase in the index of legislative MAL. We find this result consistent with our theoretical expectation that the higher the level of MAL, the more likely to observe a downward bias in the tax take drawn from personal income taxes. Secondly, it is important to note that the 95% confidence interval overlaps zero for high values of MAL, suggesting that within that range, the marginal effect of INCOME cannot be distinguished from zero statistically. This reinforces our point that the mechanical forces that push personal income taxation upwards (e.g. economic development) can be sometimes counter-acted by institutional factors that may pull in the exact opposite direction: legislative MAL is one example of such institution, given its association with additional political power held by the elites. Table 4 presents results from introducing (one at a time) several additional political controls which previous studies have shown to have an impact on the extent of redistribution: the level of electoral participation (TURNOUT) the type of electoral rule, with single member district systems coded as 1 (SMD), whether the country has a presidential form of government (PRES), whether the political constitution is federal (FED), and finally, we control for the quality of the bureaucracy (BURQUAL) which proxy for the administrative institutions necessary for efficient implementation of an income tax. All specifications are OLS models with panel-corrected standard errors and an AR(1) error process to account for serial correlation.
Robustness Checks

Table 4. Time-Series Cross-Sectional Analysis of Personal Income Taxation (1990-2007)
Consistent with previous findings, legislative MAL is not only associated with lower shares of personal income taxes in GDP per se (Hypothesis #2), but also tends to significantly dampen the positive impact of per capita wealth (hypothesis # 3).
Conclusion
This paper is motivated by the fact that personal income taxes remain relatively low in Latin America despite the democratic transition of the 1980s and 1990s and the region's level of economic development. We argue that institutional characteristics introduced by strategic politicians at the time of the transition can play a role in explaining this stylized fact. Legislative malapportionment introduces a bias into political representation that provides greater political influence to some groups at the expense of others in the policymaking process. Given that overrepresented electoral districts tend to be aligned with parties with conservative tendencies, malapportionment serves the economic interests of elite groups interested in keeping their contributions to the fisc as low as possible in democratic regimes. In line with this argument, our results show first that higher levels of malapportionment are associated with lower shares of personal income taxes in a sample of more than 50 countries (including 17 Latin American countries).
But far from being the exclusive result of demographic phenomena such as migration, malapportionment is the product of strategic calculations made by politicians and interest groups in order to safeguard their economic interests. Our results also show that these calculations stem from background economic conditions. In particular, we find that countries with more unequal distributions of wealth and income tend to systematically present higher levels of legislative malapportionment.
Our findings are consistent with historical evidence across the Americas linking inequality, political representation, and taxation. Sokoloff and Zolt (2006) provide descriptive historical evidence on the differences in the evolution of subnational and local tax structures between North and Latin America. According to the authors, these differences can be attributed to initial levels of economic inequality across these regions. Throughout time, these economic conditions were converted into political power differentials that in Latin America led elites to minimize their relative tax burdens by either controlling the legislative process and shape the design of tax structures or by simply engaging in unchecked and rampant tax evasion.
In a similar vein, Cárdenas (2010) argues that Latin America is trapped in a low fiscal capacity equilibrium as a result of the high concentration of economic and political power in the region. The main insight is that when the group making the decision to invest in fiscal capacity has much more income and political power than the rest of the population, there are fewer incentives to make these investments in the first place. Yet, the specific mechanisms through which economic inequality translates into political power differentials and reproduces weak fiscal capacity remain obscure. In this paper, we highlight an institutional channel through which income inequality negatively affects fiscal capacity by arguing that legislative malapportionment is one (of many) instruments that, by introducing a bias in political representation and weighing the interests of some groups more than proportionally in the policy process, can lead to outcomes that are not necessarily in line with the preferences of a majority of citizens in democratic regimes. Thus, looking at specific features of democratic political institutions can go a long way in explaining why some countries are successful in pursuing progressive taxation while in others the scope for redistributive policies is much more limited. Source: Author's compilation based on data from Rojas and Navia (2005) .
Figure A.4. Support for Pinochet and District-Level Legislative Malapportionment
Source: Author's compilation based on data from Rojas and Navia (2005) .
Figure A.5. Evolution of Lower Chamber Malapportionment in Argentina
Source: Author's compilation based on Snyder and Samuels (2004) . 
